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ticulate laden fluid whereby particulate ftowback is re- 
duced or prevented. The method includes the steps of 
providing a fluid suspension including a mixture of a par- 
ticulate and a tackifying compound, pumping the sus- 



pensbn into a subterranean formation and depositing 
the mixture within the formation. The tackifying com- 
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within the formation upon flow of fluids from the subter- 
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Description 

This invention relates to a method of treating a subterranean fonmation to control particulate flowback. 

Transport of particulate solids during the production of hydrocarbons from a subterranean fomoation is a continuing 
problem. The transported solids can erode or cause significant wear in the hydrocartx>n production equipment used 
in the recovery process. The solids also can clog or plug the wetlbore thereby limiting or completely stopping fluid 
production. Further, the transported particulates must be separated from the recovered hydrocarbons adding further 
expense to the processing. 

The particulates which are available for transport may be present due to an unconsolidated nature of a subterranean 
formation and/or as a result of well treatments placing particulates in a wellbore or formation, such as. by gravel packing 
or propped fracturing. 

In the treatment of subterranean fomnatkxis, it is common to place particulate materials as a filter medium and>br 
a proppant in the near wellbore area and In fractures extending outwardly from the wellbore. In fracturing operatkxis. 
proppant is carried into fractures created when hydraulic pressure is applied to these subterranean rock fomiattons to 
a point where fractures are deveksped. Proppant suspended in a viscosified fracturing fluid is carried outwardly away 
from the wellbore within the fractures as they are created and extended with continued pumping. Upon release of 
pumping pressure, the proppant materials remain in the fractures hokilng the separated rock faces in an open positkxi 
forming a channel for flow of formation flukJs back to the wellbore. 

Proppant flowback is the transport of proppants back Into the welft>ore with the productton of formatkxi fluids 
foltowing fracturing. This undesirable result causes undue wear on productkxi equipment, the need for separation of 
solkis from the produced hydrocarbons and occasionaVy also decreases the efficiency of the fracturing operation since 
the proppant does not remain within the fracture and may limit the wktth or conductivity of the created flow channel. 
Proppant flowback often may be a aggravated by what is described as "aggressive" flowback of the well after a stim- 
ulatksn treatment. 

Aggressive flowback generally entails flowback of the treatment fluid at a rate of from about 0.001 to about 0. 1 barrels 
per minute (BPM) per perforation of the treatment flukis whrch were introduced into the subterranean formation. Such 
flowback rates accelerate or force cbsure of the formation upon the proppant introduced into the formation. The rapid 
flowrate can result in large quantities of the proppant flowing back into the wellbore before ck>sure occurs or where 
inadequate brkJging within the formation occurs. The rapid flowback is highly desirable for the operator as it returns a 
wellbore to production of hydrocart)ons significantly sooner than would result from other techniques. 

Cun-ently, the primary means for addressing the proppant flowback problem is to employ resin^oated proppants 
or resin consolidatkjn of the proppant which are not capable of use in aggressive flowback situations. Further, the cost 
of resin-coated proppant is high, and is therefore used only as a tail-in in the last five to twenty five percent of the 
proppant placement Resin-coated proppant is not always effective since there Is some difffculty in placing it uniformly 
within the fractures and, additionally, the resin coating can have a deleterk>u6 effect on fracture conductivity. Resin 
coated proppant also may interact chemwally with common fracturing fluki crosslinking systems such as guar or hy- 
droxypropylguar with organo^netallfcs or borate crosslinkers. This interactbn results in altered crosslinking and/or 
break times for the fluids thereby affecting placement. Another means showing reasonable effectiveness has been to 
gradually release fracturing pressure once the fracturing operatkxi has been completed so that fracture ck>sure pres- 
sure acting against the proppant buikte slowly albwing the proppant partteles to stabilize before flowback of the frac- 
turing fluid and the begkming of hydrocartx>n production. Such sk>w retum is undesirable, however, since it reduces 
the productkxi from the wellbore until the treatment fluid Is removed. 

In unconsolidated formattons. it is common to place a filtratwn bed of gravel in the near-wellbore area in order to 
present a physical barrier to the transport of unconsolidated formation fines with the production of hydrocartxxis. Typ- 
ically, such so-called "gravel packing operatons" Involve the pumping and placement of a quantity of gravel and/or 
sand having a mesh size between about 10 and 60 mesh on the U.S. Standard Sieve Series into the unconsolkiated 
formaton adjacent to the wellbore. It is sometimes also desirable to bind the gravel particles together in order to form 
a porous matrix through whteh formatkxi flukte can pass while straining out and retaining the bulk of the unconsolidated 
sand and/or fines transported to the near wellbore area by the formatkxi flukis. The gravel partbles may constitute a 
resin-coated gravel whch is either pre-cured or can be cured by an overflush of a chemk:al binding agent once the 
gravel is in place. It has also been known to add varfous hardenable binding agents or hardenable adhesives directly 
to an overflush of unconsoldated gravel in order to bind the partcles together 

U. S. Patents 5,330.005. 5.439,055 and 5.501 ,275 disctose a method for overcoming the difficulties ol resin coating 
proppants or gravel packs by the incorporatfon of a fibrous material In the flukJ with whfch the part toulates are introduced 
into the subterranean fonnatkxi. The fibers gensraliy have a length ranging upwardly from about 2 millimeters and a 
diameter of from about 6 to about 200 mterons. Fibrillated fibers of smaller diameter also may be used. The fibers are 
believed to act to bridge across constrictkxis and orifices in the proppant pack and fomri a mat or framework which 
holds the partk^ulates in place thereby limiting partk:ulate flowback. The fibers typcally result ri a 25 percent or greater 
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loss in permeability of the proppant pack that is created in comparison to a pack without the fibers. 

While this technique may functk)n to limit some flowback. it fails to secure the partnulates to one another in the 
manner achieved by use of resin coated particulates. 

U.S. Patent 5.501,274 discbses a method for reducing proppant flowback by the incorporation oiternnoplasttc 
s material in partk:ulate» ribbon or fiake form with the proppant Upon deposition of the proppant and thermoplastic ma- 
terial in the formatkyi, the thermoplastk: material softens and causes particulates adjacent the material to adhere to 
the thermoplastic creating agglomerates. The aggkxnerates then bridge with the other aggkyneiates and other partic- 
ulates to prevent flowback from the formation. 

It wouU be desirable to provide a method whk:h will bind greater numbers of particles of the particulate to one 
10 another whereby aggtomerates may be formed which wouki further assist in preventing movement or flowback of 
particulates from a wetlbore or formation without significantly reducing the permeability of the particulate pack during 
aggressive flowback of treatment fluids. 

We have now devised a method of treating a subterranean fomriatk)n and a resultant porous particulate pack, that 
inhibits the flow of particulates back through the wellbore with the productkm of hydrocartwns without significant effects 
IS upon the permeability of the particulate pack. 

In one aspect, the present invention provides a method of treating a method of treating a subten-anean formation, 
whch method comprises the steps of introducing a treatment fluid into a subterranean formatkxi; admixing with at least 
a portion of said fluki, a particulate whk:h is introduced into and deposited within sakJ formation; admixing with at least 
a portion of said partk;ulate a lk)uid or solutbn of a tackifying compound whereby at least a portkxi of said particulate 
20 is at least partially coated by said compound such that the critk:al resuspenskxi velocity of sakj at least partially coated 
partculate is increased by at least about 50 percent when tested at a level of 0.5% active material by weight over said 
partculate ak)ne with water, depositing the tackifying compound coated particulate in the subterranean formation; and 
flowing back flukJ from the formation whereby the tackifying compound coated particulate retards movement of at least 
a portion of the partk:utate within said formation. 
2S In another aspect, the invention provides a method of treating a subterranean formatkxi penetrated by a wellbore. 

comprising the steps of provkling a fluid suspen8k}n including a mixture of particulate material and another material 
comprising a liquid or solutbn of a tackifying compound, which coats at least a portkxi of the partbulate upon admixture 
therewith, pumping the fluki suspension including the coated particulate through the wellbore and depositing the mixture 
in the formatbn. Upon depositkxi of the coated material mixture in the formatkxi the coating causes particulate adjacent 
30 the material to adhere to the coated material thereby creating aggkxnerates which bridge against other particles in the 
formatkxi to prevent particulate fbwback. 

in accordance with the present invention, the coated material is effective in inhibiting the flowback of particulate 
in a porous pack having a size ranging, for example, from about 2 to about 400 mesh in intimate admixture with the 
• tackifying compound coated particulates. 
3S The coated material ie effective in consolidating partbulate in the form of aggkxnerates in a formatkxi as a result 

of a fracturing or gravel packing treatment performed on a subterranean formatkxi during aggressive flowk)ack of the 
treatment flukl. 

In accordance with the presient invention, a liquid or solution of a tackifying compound is incorporated in an intimate 
mixture with a particulate material such as conventional proppants or gravel packing materials and introduced into a 

^ subterranean lormatton. 

As used in this specification, the term 'intimate mixture' will be understood to mean a substantially uniform dis- 
persion of the components in the mixture. The term "simultaneous mixture' will be understood to mean a mixture of 
components that are blended together in the initial steps of the subterranean formatkxi treatment process or the prep- 
aration for the performance of the treatment process. 

^ The coated particulate or proppant material may comprise substantially any substrate material that does not un- 

desirable chemically interact with other components used in treating the subterranean formatkxi. The material may 
comprise sand, cerambs, glass, sintered bauxite, resin coated sand, resin beads, metal beads and the like. The coated 
material also may comprise an additkxiai material that is admixed with a particulate and introduced into a subterranean 
formatkm to reduce particulate flowback. In this instance the additkxiai substrate material may comprise glass, ceramic, 

so carbon composites, natural or synthetic polymers or metal and the like in the form of fibers, flakes. rft>bons, beads, 
shavings, platelets and the like. In this instance, the additkxiai substrate material generally will be acfrnixed with the 
partculate in an amount of from about 0.1 to about 5 percent by weight of the partculate. 

The tackifying compound comprises a lk)ub or a solutkxi of a compound capable of forming at least a partial 
coating upon the substrate material with whk:h it is admixed prior to or subsequent to placement in the subterranean 

ss formatkxi. In some instances, the tackifying compound may be a solb at ambient surface conditkxis and upon initial 
admixing with the partbulate and after heating upon entry into the wellbore for intioductkxi into the subterranean for- 
mation become a melted Ikiuid whN:h at least partially coats a portkxi of the particulate. Compounds suitable for use 
as a tackifying compound comprise substantially any compound which when in lk|ukl fonm or in a solvent solutkxi will 
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form a non-hardening coating, by themselves, upon the particulate and prefeiably wiU increase the continuous critical 
resuspensK^vekxrty Of the particolate When contacted bya«^^ 

atlea8tabout»percentovorthepa,ticulatealone«^enpresentina0.5perc6nt by weight active mS^^^ 
a«. .ncmaee the .nrtBl critical resusponskx, velocity by at least ab^^ 

the contrnuous cnt«al resuspension velocity is increased by at least 100 percent over particuteLlJE^e ^ SSS 
preferably at least about 150 percent over particulate alone and the initial critical resuspeW, viLityls i^eS 
by at least 75 pe«ent and most prefenabV at least 100 percent over particulate alone. A particularrpTe er Xo^ 
of tackrfying compound comprise polyamides which are liquids or in solvent solution at Se temperaZ iihe Tb- 
terranean format»n to be treated such that the polyamides are. by themselves. ncn^er^i,^^Torl^ JZ 

subterranean fomnation. A particularV preferred product is Tc^^r^ 
SS,^ J*^ comme,c,ally available polyacids and a polyamine. Such commercial prodtSslS^^ 
pounds such as morturos of C36 d.basic acids containing some trimer and higher oligomers and also m^sm^ol 

frr.-r.r-^^srr.^^^^ 
s^^^Semr^.r^^r-^^™'^'^^^^^^^ 

prec^^Jhrgr^n^raS^^ 

Sei'.^St!:sr^rror^^^^"^^ 

tm The walerof reactk« is condensed and removed leaving the polyamide. The molecular weight and S orooeSS* 

Of ttie polymer are controlled by chdce and ratio Of feedstocl., heating rate, and judicious use <rf^^ 

and am^es to termuiate chain propagation. Generally an excess of'polyamine is presen" to prZ^mS^jS 

'^ ^l^^.^'T"^^ ^'"'""^ " Often a Lent. suST^ aS ^^d 

ZtT . P'«'"« to P'«"«« a liquid solution that can rekSrbrhSJdlS^Se cS 

densatton reactmn generally is accomplished at a temperature of from about 225'F to about iKT'FVndeTa nft^cS, 

diethylenetriam»>e.triethylenetetraamine. amino ethyl piperazine and the like mp.e, emyieneaiamine. 

h-n^r'T^K'?" ^ ""^^^ ^ quaternary compounds by reaction with methylene chloride, dimethyl sulfate 

Additwnalcompoundswhichmaybeutilizedastackilyingcompounds include Ikjuids and sduttonsot fora«.n,„i«. 
polyesters and polycarbamates. natural resins such as sheltec andthe like "'""^^na solutions ol. for example. 

m«,2S ^^^'"9 '^^"^ ^ w«f the particulate in an amount of from about 0. 1 to about 3 0 percent active 

matenal by weight of the coated particulate. It is to be understood that larger quantities may beuMd SveTth! 
thl'^Sr ~« •~'ea»« Pertom«nce and coSid u^^tS^Tiu^e CeZ^C' 

the particulate pack. Preferably, the tackiM'ng compound is admixed with the partfculate iLoduced intr^tlbSf 

Whenthetackifyingcompoundisutillzedwithanotherrnaterialthatistobeadmix^ 
•8 to be at least partially coated with the tackifying compound, such as glass fibers or Z 7}^ Z^^^^ 

|na,amou,,t^=»fromabout10toabou. 250 percent act«,e material by ig^^ 

and generally from about 0. 1 to about 3 percent active material by JieigiS of the qSSyXJfci^te^S^wS. S 
coated mater«l IS intimately admbced.P 

t?ie ^n^ZTS^ r^T* to be at least partially coated with the tackifyr,g compound Z 

rat^r^r^^i'STui^r.^sr^^ 
thes^:r.^rr=^«=trkT^^^^^^ 

a vnoosifyir^g agent and any of the vaitous known breakers, buffers, surfactants, clay stabilizers or the like 

Generally the tackifying compound may be incorporated into fluids having a pH in theTorcrff^om about 3 to 
about 12forntroductionintoasubt««neanfom«tion. The compounds are uLfu?in redu^i^TXlate^S^ 
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within the formation at temperatures from about ambient to in excess of 275* F. It is to be understood that not every 
tackifying compound will be useful over the entire pH or temperature range but every compound Is useful over at least 
some portion of the range and individuals can readily determine the useful operating range for various products utilizing 
well known tests and without undue expermientation. 

The liquid or solution of tackifying compound generally is incorporated with the particulate as a simultaneous 
mixture by introduction into the fracturing or gravel packing fluid along with the partk:ulate. Fracturing fluids are intro- 
duced into the subterranean formation at a rate and pressure sufficient to create at least one fracture in the formation 
into which partculate then is introduced to prop the created fracture open to facilitate hydrocarbon productton. Gravel 
packing treatments generally are performed at lower rates and pressures whereby the fluid can be introduced into a 
formation to create a controlled parttcule size pack surrounding a screen positk)ned in the wellbore without causing 
fracturing of the formation. The partteulate pack surrounding the wellbore then functions to prevent fines or formatk)n 
partKulate migration into the wellbore with the production of hydrocart)ons from the subterranean fomnatk)n. The tack- 
ifying compound may be introduced into the flukJ before, after or simultaneously with introduction of the pank:ulate into 
the fluid. The liquid or solution may be incorporated with the entire quantity of particulate introduced into the subterra- 
nean formation or it may be introduced with only a portkxi of the partKulate, such as in the final stages of the treatment 
to place the intimate mixture in the formation in the vicinity of the wellbore. For example, the tackifying compound may 
be added to only the final 20 to 30 percent of the particulate laden fluid introduced into the formatkxi. In this instance, 
the intimate mixture will form a taiMn to the treatment which upon tnteractk)n within the fomnation with the particulate 
will cause the particles to bridge on the agglomerates formed therein and prevent movement of the partteles into the 
wellbore with any produced fluids. The tackifying compound may be introduced into the blender or into any flowline in 
which it will contact the material to be at least partially coated by the compound. The compound may be introduced 
with metering pumps or the like prior to entry of the treatment flukl into the subterranean formatkjn. 

In an alternate embodiment, the particulate may be premixed with the tackifying compound prksr to admixing with 
a treatment flukj for use in a subterranean formation. 

In order that the inventkxi may be more fully understood, reference is made to the accompanying drawings, where- 
in: 

FIGURE 1 provides a schematic illustration of a test apparatus utilized to determine the critical resuspension 
velocity for a coated substrate material; and 

FIGURE 2 provides a schematic illustratbn of additional unconfined flow cell test apparatus. 

To further illustrate the present invention and not by way of limitation, the following Examples are provkied by way 
of iliustratkyi only. 

EXAMPLE I 

The evaluation of a Ik^uid or solution of a compound for use as a tackifying compound is accomplished by the 
folbwing test. A critical resuspensbn vekx:ity is first determined for the material upon which the tackifying compound 
is to be coated. Ret ening now to Figure 1 , a test apparatus is illustrated for performing the test. The apparatus comprises 
a 1/2" glass tee 10 which is connected to an Inlet source 12 of water and an outlet 14 disposal line is blocked to fluid 
flow. A water slurry of partk:ulate is aspirated into the tee 10 through Inlet 1 2 and collected within portion 1 6 by filtratton 
against a screen 18. When portton 16 of tee 10 is full, the vacuum source is removed and a plug 20 is used to seal the 
end of portion 16. The flow channel from inlet 12 to outlet 14 then is swabbed clean and a volumetrkally controlled 
pump, such as a "MOYNO' pump, is connected to inlet 12 and a controlled flow of water is initiated. The velocity of 
the fluid is slowly increased through inlet 12 until the flrst particute of partculate material is pk;ked up by the flowing 
water stream. This determines the baseline for the starting of the resuspensbn velocity The flow rate then is further 
increased until the removal of partcles becomes continuous. This determines the baseline for the continuous resus- 
penswn vek«ity The test then is terminated and the apparatus is refilled with particulate having a coating corresponding 
to about 0.5 percent active material by weight of the partk;ulate applied thereto. Similar trends generally are seen in 
the results when the concentrations tested are from about 0. 1 to about 3 percent, however, the 0.5 percent level whk:h 
is withri the preferred application range is preferred for standardizatnn of the procedure. The test is repeated to de- 
tenmine the starting point of partksulate removal and the vekx:tty at which removal becomes continuous. The percent 
of velocity increase (or decrease) then is determined based upon the initial or continuous baseline value. The results 
of several tests employing the preferred polyamkJe of the present inventwn, and conventkxtal epoxy and phenolk: 
resins known for use in consdkJatkxi treatments in subterranean fomrtations with 1 2/20 and 20/40 mesh sand are set 
forth bebw in Table I. 
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TABLE I 
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Test 


Particulate 

ox AC 


Coating Agent, 
^ V/ n t 

Particulate 


Percent Of Velocity 
Chcuige At 
S t a r t i ng Con t i nuous 






^u/ 4U/ mesn 
sand 


none 


0 


0 


10 




sand 


polyamide 


192 


222 




J 


^u/ 4U niesn 
sand 


1 percent 
polyamide 


271 


391 


IS 


A 


zu/'ku mesn 
sand 


x/^ percent 
phenolic 


-0.5 


6.5 




D 


20/40 mesn 
sand 


1 percent 
phenolic 


-9 


-6.8 


20 


6 


20/40 mesn 
sand 


1/2 percent 
epoxy 


-9 


-1.2 




7 


20/40 mesn 
sand 


1 percent 
epoxy 


5.2 


12.2 


2S 


8 


12/20 mesn 
sand 


1/2 percent 
polyamide 


228 


173 




9 


12/20 mesn 
sand 


1 percent 
polyamide 


367 


242 


30 


10 


12/20 mesh 
sand 


1/2 percent 
phenolic 


42 


22 




11 


12/20 mesh 
sand 


1 percent 
phenolic 


42 


13 


3S 


12 


12/20 mesh 
sand 


1/2 percent 
epoxy 


48 


30 


40 


13 


12/20 mesh 
sand 


1 percent 
epoxy 


38 


15 



The data clearly illustrates the substantial Increase in the critical resuspension velocity of a particulate coated with 
the tackifying compound in comparison to other known formatbn consolklation agents which require hardening to be 
effective. 

46 

EXAMPLE II 

A series of tests were performed using the apparatus in Figure 2 to determine the effect of the addition of the 
tackifying compound to a particulate admixed with another material comprising glass fibers. The particulate comprised 

so 20/40 mesh sand. The glass fibers had a diameter of about 12 microns and a length of about 1/2 inch. The mixing fluid 
comprised water or a gelled flukf containing 25 pounds of guar per 1000 gallons of fluid. In accordance with the test 
procedure. 450 grams of 20/40 sand were mbced with 1% by weight of glass fibers with a mixing flukj and the resulting 
slurry was aspirated through a conduit 31 into test cell 30 to form a pack within cell 30 against a screen 32 adjacent 
conduit 33. Cell 30 had an ^terk>r diameter of approximately 1 5/8 Inch and was approxffnately 10 inches in length. 

55 After the pack was formed, a flow of water was initiated through conduit 33 into cell 30 and out through a replaceable 
washer 34 located adjacent conduit 31. Washer 34 had a 5/8 inch diameter hole to simulate a wellbore casing perfo- 
ratkxi. The fk>w rate of the water was continually increased until the sand pack failed and sand flowed through the 
perforatk)n. The glass fiber containing pack failed at a flow rate of 51 .4 barrels per day when gelled flukJ was used as 
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the mix fluid and 41 7 barrels per day when water was used as the mix fluid. The tests were repeated includina a 
tacl^rfymg compound in an amount of 0.5% V/Wt of sand. The tacliifying compound comprised a polyamide The tack- 
ifying compound/glass fiber containing pacK when gelled fluid was used as the mix fluid failed at 69 6 barrels oer dav 
and the pack prepared with water failed at 61.9 barrels per day. H«"«»y 
The results clearly demonstrate the substantial increase in fomiation fluid flow that can be achieved from a sub- 
terranean fomriaton containing particulate including both the fibers and the tackifying compound over the fibers atone 
without undesirable partfeulate production from the formatten. "oersaione 

EXAMPLE III 

To illustr^e the effectiveness of the method of the present inventkxi two gas welts approximately one mile apart 

I . 1?.^. T T! ^^^^ '^^'^ P^««"« invention employing 
ateckrfyingcompoundandthe other well utiiizedsubstantially the same fluids, proppant quantity and pumph^ 
without the tackifying compound. The approximate depth of the wells were 2800 feet containing 5 1/2' casing cemented 

II. ^!?*"* ^VH^^'l "'"^^^ '^^ ^ '° ^ '° « 2700 feet. The fracturing 

fJ^ .!^^ Quar-conta«ning fluM. a 21000 galton fracturing treatment pumped at 30 barrels per minute ccn- 

« 1 to 8 pounds per gallon for a total sand content of 

nwlitS^LT ! ^ crossllnked guar<ontaining fluid deluding In one well 

0.1 gal tackityingcompoundperlOOpounds of sand. Thewells were flushed withlOOOgaltonsoffluidaft^^ 
reatment. The treatment flukJs also contained the typical bkxskies. breakers and surfactants utilized m conventwnal 
fracturing flu«Js. Thereafter, the wells were cleaned out and the volumes of sand detem,ined as foltowe- 
Well without tackifying compound- 
Tag sand in wellbore at 2710 feet and clean oiit to bottom of hole at 281 8 feet with sand pump 
Total sand recovered to clean wellbore was 491 galtons. This was over three times the tubing volume originally 
containing sand thereby indicating significant Immediate sand flowback. 

The well was blown down for 45 minutes after which an additional 292 galtons of sand were recovered from the 
weHbore. Over the next three days an additional 168 galtons of sand were recovered and the well continued to 
produce sand as treatment fluid was recovered by pumping the wellbore. Total sand produced after wellbore 
Ci68nout wss 6B1 Qdllons. 

Well with tackifying compound- 
Tag sand at 2700 feet and clean out with sand pump to 2796 feet 
Total sand recovered to clean wellbore vias 127 gallons. 

The well was btown down for 20 minutes after whfch 1 galton of and was recovered from the wellbore. Over the 
^p^a^^ ^ * ^'^'^ '^^"^ ^ ^ '^^red from the we5!«S 

to n^^^T^ "'f5'? ""^^ °' ••'^ ^'^^^^ '^^""^ approximately 6 galtons of sand returning 
tome we^^bore after the treatment. Ihe treatment perfom«d without the tackifying compound resulted in exceiJ 
881 ga tons of sand returning to the wellbore. These results clearty illustrate the benefits to be derived from use of the 
present .nvent«n ,n reduced rig time for sand recovery f ram the treated well versus the untreated well. Further benefits 

" t "T^ 'T'.'^^ '"^ "'^^'^ ^ ^ surface Cme? 

While the present nventnn has been described with regard to that which Is currently considered to cororL the 
preferred embodiments of the inventnn. other embodiments have been suggested and still other embodiments wil 
occur to those indivMuals skilled in the art upon receiving the foregoing specificatton. emoooimenis wil 

Ctaline 

1. A method 01 treating a subterranean fonmation. which method comprises the steps of introducing a treatment fluid 

^ L ^ ^ °' ^ « P^rt^^late Which is introduced into 

and deposited within sato fomnatton; admixing with at least a portton of sakl parttoulate a liquki or solutton of a 
tackify^g compound whereby at least a portton of said parttoulate is at least partially coated by saU compound 
such that the cnttoal resuspenston vetocity of said at least partially coated partculate is increased by at leastibout 
SOpercent when tesiedatalevelof 0.5% activematerial by weight over saklpartfculateatone with wLr^^ 
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the tackifying compound coated particulate in the subterranean focmation; and flowing back flu kJ f rom the fonmation 
whereby the tackifying compound coated partkjulate retards movement of at least a portton of the particulate within 
said formatbn. 

2. A method according to claim 1 , wherein said tackifying compound is admixed with sakl particulate in an amount 
of from 0.1 to 3.0 percent by weight of said particulate. 

3. A method according to claim 2, wherein said tackifying compound is admixed with saki particulate in an amount 
of from 0.25 to 2 percent by weight of saki particulate. 

4. A method according to claim 1 . 2 or 3. wherein sakj coated partteulate has a critical resuspension velocity in excess 
of 100 percent over sakJ partkiulate alone. 

5. A method according to claim 1 . 2. 3 or 4. wherein said tackifying compound comprises a lk)uid. or a solutton of. a 
polyarrude. 

e. A method according to claim 1 , 2. 3 or 4. wherein sakJ tackifying compound comprises predominantly a conden- 
saXksn reactkm product of a dimer ackJ containing some trimer and higher oligomers and some monomer acids, 
with a pdyamine. 

7. A method according to claim 6, wherein said polyamine comprises at least one of ethylenediamlne. diethylenetri- 
amine, triethylenetetraamine, tetraethylene pentaamlne, aminoethylplperazine. 

8. A method according to claim 6 or 7, wherein said tackifying compound has been quatemized. 

9. A method according to any of clakns 1 to 8. wherein said particulate comprises at least one of sand, ceramte 
partteles. resin coated sand, hardened resin beads, sintered bauxite, metal partteles. glass partfcles. 

10. A method according to any of claims 1 to 4, wherein sakJ tackifying compound Is at least one of a liquid, or a 
solution of, a polyester; a polycartx>nate; a natural resin. 
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